ullying is a form of aggression in which children are intentionally intimidated, harassed or harmed. The key elements of bullying include aggression, repetition and an imbalance of power between the bully and the victim. Bullying can impact the physical, emotional and social health of a child. One literature review reports that victims of bullying are more likely to report sleep disturbances, abdominal pain, headaches, sadness, low self-esteem, depression, anxiety and suicidal thoughts.
a week. The survey also queries causes of bullying, where bullying occurs, responses to bullying and what should be done to prevent or reduce bullying. Despite widespread usage, the validity and reliability of the survey was never formally tested.
All questions on demographics, socio-economic status and family unit were taken from the National Longitudinal Survey of Children and Youth (NLSCY) developed by Statistics Canada. 6 Parenting questions came from the Parenting Relationship Scale. 7 The depressed mood questionnaire was the Center for Epidemiological Studies Depression Scale with a summary score of 16 used as the cut-off. 8 The self-esteem questionnaire, suicide ideation and selfreported health were also taken from the NLSCY. 6, 9 Using census data, postal codes and existing municipal boundaries for neighbourhoods, Saskatoon was divided into two groups: six low-income continuous neighbourhoods (as defined by Statistics Canada using low-income cut-offs) and the rest of Saskatoon. 10 A five-stage informed consent protocol was used requiring consent from each school board, principal, teacher, parent and youth participant. Ethics approval was obtained from the University of Saskatchewan Behavioural Research Ethics Board (BEH# 06-237).
Cross-tabulations were performed initially between the variable examining if youth were ever physically bullied (once or twice per month, or once a week or many times per week) within the previous four weeks and demographic information, socio-economic information, body mass index, family unit and relationship with parents. After these initial cross-tabulations, logistic regression was used to determine the independent relationship between the outcome variable of ever having been physically bullied in the previous four weeks and the potential explanatory variables. The final results are presented as adjusted odds ratios with 95% confidence intervals.
Cross-tabulations were then performed to determine the impact of repetitive physical bullying on depressed mood, low self-esteem, suicide ideation, low self-reported health and feeling like an outsider at school. Logistic regression was then used to determine the stepwise and independent relationship between ever having been physically bullied in the previous four weeks and current depressed mood. 
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RESULTS
Of 9,625 youth eligible to participate, 4,197 completed the questionnaire (43.6%). The demographics of the survey participants are presented in Table 1 with comparisons to the 2006 Census. For clarification, the Census does not have socio-economic information on parents -only on all adults. 11 The only major difference not explained by survey methodology is under-representation of youth living in low-income neighbourhoods.
In regard to bullying, 23% reported being physically bullied, 42% reported being verbally bullied, 31% reported being socially bullied and 10% reported being electronically bullied at least once or twice in the previous four weeks. Overall, 19% reported experiencing physical bullying once or twice a month and 4% experienced it every week or many times a week.
Saskatoon children were asked to self report why they thought they were being bullied; 19.5% and 14.0% reported body shape and weight, respectively, as causes of being bullied. The most common area for bullying is the outdoor area around the school, with 55.1% of youth reporting this as a site for bullying. The next most common location for bullying was hallways, with 37.7% of youth reporting this as a problem area.
The most common response after seeing or hearing another student being bullied was to help the person being bullied (29.7%), followed by telling a parent (24.1%) or telling an adult at school (22.9%). However, 18.1% ignored the bullying, 7.7% stood and watched and 2.1% joined in with the bullying.
The youth completed an open-ended question on what they thought their school could do to prevent or reduce bullying. The most common solution recommended was increased supervision at schools (13.8%), followed by more discipline for bullies (10%), more anti-bully programs (8.1%) and more anti-bully education (2.2%); 8.7% believed nothing could be done.
Prior to regression analysis, there were no statistically significant differences in physical bullying by school grade, age, mother's employment status or mother's occupational classification. Prior to statistical adjustment, victims of physical bullying were more likely to: be boys, be of First Nations or Métis cultural status, have an unemployed father, have a mother and a father who did not graduate from high school, have a father with a non-professional occupation; and were more likely to live in a low-income neighbourhood. Victims of physical bullying were also more likely to be overweight or obese (Table 2 ). Not living with both parents and all parental relationship questions were associated with physical bullying prior to statistical adjustment (Table 3) .
After logistic regression, only five covariates were independently associated with the outcome of being physically bullied. These covariates included: male gender, attending a school in a lowincome neighbourhood, not having a happy home life, having a lot of arguments with parents and feeling like leaving home (Table 4) . There was no confounding or effect modification in the final model.
The prevalence of health problems increased substantially as bullying frequency increased from never to once or twice per month to weekly to many times per week (Table 5 ). For example, only 8.1% of youth who were never physically bullied had depressed mood. In comparison, 16.2% of youth had depressed mood if they were bullied once or twice per month. Depressed mood increased to a prevalence rate of 26% and 37.3%, respectively, for youth who were physically bullied once a week or many times per week.
The unadjusted odds ratio for the effect of ever being physically bullied, in comparison to never being physically bullied in the previous four weeks, on current depressed mood was 2. Table 3 .
Cross relationship, self-esteem and suicide ideation, the adjusted odds ratio was reduced to 1.8 (Table 6 ).
DISCUSSION
According to the 1989 UN Convention, every child has the right to be protected from all forms of violence and abuse. Bullying robs this basic human right from children. 1 The CPHA study mentioned earlier found that 22% of Canadian children were physically bullied. 3 These findings are consistent with our results (23%).
Human Resources Development Canada (HRDC) used the National Longitudinal Survey for Children and Youth to review bullying among Canadian schoolchildren with a sample size of 11,308. Consistent with our study, the authors concluded that victimization was associated with male gender, internalizing behaviour problems like depression and low self-esteem, low socio-economic status and fewer positive interactions with parents. 2 The authors of the prospective HRDC study suggest low socio-economic status leads to more family stress which then leads to increased hostile interactions between parents and children with inconsistent and harsh punishment practices. As such, the authors recommend that, in order for social policy to be successful, it include targeted financial support and employment opportunities for young parents with low income and unemployment issues. 2 Our study clarifies the impact of repetitive physical bullying on youth with regard to health outcomes. For example, depressed mood was 4.6 times more common in youth who were bullied physically many times per week in comparison to youth who were never physically bullied. The independent effect of ever being bullied in the previous four weeks resulted in 80% increased odds of having current depressed mood.
We were unable to find a study with a large sample size that reviewed the impact of increased frequency of bullying on multiple outcomes. In a survey with 91 American students between the ages of 11-14, frequency of exposure to bullying was the greatest factor in predicting trauma. 12 In a world of limited human and financial resources, this suggests the need to prioritize, design and implement campaigns centered on preventing repeated bullying as opposed to more infrequent bullying.
In regards to evidence-based interventions, a literature review that examined school-based programs to prevent bullying found that although educational interventions consisting of lectures and videos are the easiest to administer, they do not work. 1 Only comprehensive whole-school interventions that include sanctions, teacher training, classroom curriculum, conflict resolution training and individual counseling by school counselors when required are somewhat effective. 1 Another paper suggests that schools appear to be the best setting for intervention. A meta-analysis of randomized trials from the Cochrane Collaboration examined the effectiveness of school-based prevention programs and found that these programs can modestly reduce aggressive behaviour. 13 School connectedness, a feeling that youth belong to their school environment, has also been employed to deter bullying in the school system.
14 For example, a program that includes relationship building, self-esteem enhancement, goal setting, and academic assistance was found to improve self-esteem levels and foster positive connections in multiple areas of the student's life. 
